A field experiment was laid out in order to evaluation of effects water stress on yield and yield components of wheat cultivars in Lorestan province in Islamic Azad University, Boroujerd branch, Iran at 2014. The experiment was laid out in a split-plot design based on randomized block design with three replications. Treatments were irrigation in five levels such as 1: four period irrigation after anthesis, 2: three period irrigation after anthesis, 3: two period irrigation after anthesis, 4: one period irrigation after anthesis and 5: control in main plots and three wheat cultivars (Shiraz, Pishtaz and Bahar) in sub plots. The results showed that, the effect of water stress, cultivar and interaction between them on all parameters were significant at 1% level. The height of Pishtaz cultivar was taller than other cultivars. The Pishtaz cultivar with one period irrigation after anthesis had the highest number of spike per square and Bahar cultivar with one period irrigation after anthesis had the lowest number of spike per square. However, 1000-grainwas decreased in water deficit treatment. However, the Pishtaz cultivar with four period irrigation had the highest plant dry weight and grain yield and Bahar cultivar non irrigation treatment after anthesis had the lowest plant dry weight and Shiraz cultivar in nonirrigation treatment had the lowest grain yield. The results showed that yield and yield components of common wheat decreased with increasing of water deficit and for increasing in grain yield of wheat complete irrigation are needed. However, Pishtaz cultivar had a highest grain yield and dry matter production. Then we can increase grain yield and production of wheat with cultivation of Pishtaz cultivar and avoid of water stress.
Wheat (Triticum aestivum L.) is the most important cereal crop in the world (Akbar, 2001; Zahid et al., 2003) . Common wheat is the national staple food in forty -three countries . The world does not have enough potential for increasing the soil level cultivated with wheat; therefore in order to increase the wheat production, we have to increase the productivity of the fields which have been cultivated with wheat. According to the statistics of the food and agriculture organization (FAO), during 2008-2009 growing season 682 million tons of wheat were produced and it is estimated that up to 690 million tons will be produced in 2012-2013 growing season.
The global water crisis seriously influences crop productivity particularly in most of the Asian countries where irrigated agriculture accounts for 90% of total diverted fresh water (Huaqi et al., 2002) . Environmental conditions around 20 days pre-and 10 days postanthesis are considered critical for grain yield determination (Savin and Slafer, 1991) . During preanthesis, the potential grain number per unit area and potential grain weight are defined (Fischer, 1985; Calderini et al., 2001) . The final grain number per unit area is set immediately after anthesis, while grain filling occurs during the remaining post-anthesis period (Ugarte et al., 2007) and this process affected by to numerous stresses such as water stress. Environmental stress is a primary cause of crop loss worldwide, resulting in average yield losses of more than 50% for major crops every year (Chaves and oliveira, 2004) . Drought stress is the second important constraint of yield in crops after disease (Singh et al., 1994) . Drought stress causes deceleration of cell enlargement and thus reduces stem length by inhibiting inter nodal elongation and also checks the tillering capacity of plants (Ashraf and O'Leary, 1996) . Several studies have also shown that optimum yield can be obtained with irrigation at branching, flowering and pod formation stages (Prihar and Sandhu, 1968) . Li et al. (2004) showed that under recommended complete irrigation conditions and supplementary irrigation programs, plants would have higher yields compared with those without any irrigation. Limited water availability and unfavorable moisture distribution during the main wheat growing period can lead to a high variability in yield and in protein content affecting the bread-making quality (Bonfilet al., 2004) . Kumar et al. (2005) found significant correlation of grain yield with leaf area index, plant height, spikelets per spike, 1000-grain weight, and biological yield under both environments (drought stress and rainfed condition). Blum (2005) stated that drought stress may occur throughout the growing season, early or late season, but its effect on yield reduction is highest when it occurs after anthesis. Jalotaet al. (2006) reported that the anthesis to grain development period is the most sensitive stage to water stress in wheat. Therefore the aim of this study is evaluation of effects water stress on yield and yield components of wheat cultivars in Lorestan province (Khorramabad region), Iran.
MATERIALS AND METHODS

Field material and Experimental design
This field experiment was laid out in the Faculty of agronomy and plant breeding, Islamic Azad University, Boroujerd Branch, Boroujerd, Iran (Khorramabad region) during the growing seasons 2013-2014. The experiment was laid out in order to evaluation of effects water stress on yield and yield components of wheat cultivars in Lorestan province. The Khorramabad region has a continental semi-humid climate with annual precipitation of 512 mm. About 50% of this falls during the wheat and wheat growing period. 
Treatments
The experiment was laid out in a split-plot design based on randomized block design with three replications. Treatments were irrigation in five levels such as 1: four period irrigation after anthesis, 2: three period irrigation after anthesis, 3: two period irrigation after anthesis, 4: one period irrigation after anthesis and 5: control in main plots and three wheat cultivars (Shiraz, Pishtaz and Bahar) in sub plots. Soil property of experimental field showed in table1.
Yield and yield components determination
There were 6 rows in each from 45 plot; rows were 3 m long with 0.3 m row spacing. At maturity, two outer rows for each plot, 50 cm from each end of the plots, were left as borders and the middle two central rows were harvested. Then yield components were calculated as standard methods with using 8 plants. To determine grain yield, biomass yield and harvest index, we removed and cleaned all the seeds produced within two central rows in the field. Then grain yield and biomass yield recorded on a dry weight basis. Yield was defined in terms of grams per square meter and quintals per hectare. Replicated samples of clean seed (broken grain and foreign material removed) were sampled randomly and 1000-grain were counted and weighed. The harvest index was accounted with follow: HI = (Economical yield / Biological yield)*100
Statistical analysis
The statistical analyses to determine the individual and interactive effects of treatments was conducted using JMP 5.0.1.2 (SAS Institute Inc., 2002). Statistical significance was declared at P≤0.05 and P≤0.01. Treatment effects from the two runs of experiments followed a similar trend, and thus the data from the two independent runs were combined in the analysis.
RESULTS
Plant height: The results showed that, the effect of water stress, cultivar and interaction between them on plant height were significant (table 2). The comparison of the mean values of the plant height for interaction effect of water stress and cultivar showed that Bahar cultivar with two period irrigation after anthesis had the highest (77.5cm) plant height and Pishtaz cultivar with four period irrigation after anthesis had the lowest (58cm) plant height and difference between them were significant (table 3).
Number of spike per square: The effect of water stress, cultivar and interaction between them on number of spike per square were significant (table 2). The comparison of the mean values of the number of spike per square for interaction effect of water stress and cultivar showed that Pishtaz cultivar with one period irrigation after anthesis had the highest (540) number of spike per square and Bahar cultivar with one period irrigation after anthesis had the lowest (98) number of spike per square (table 3) . 1000 grain weight: The results showed that, the effect of water stress, cultivar and interaction between them on 1000 grain weight were significant (table 2). The comparison of the mean values of the 1000 grain weight for interaction effect of water stress and cultivar showed that Pishtaz cultivar with two period irrigation after anthesis had the highest (62g) 1000 grain weight and Bahar cultivar non irrigation treatment had the lowest (52g) 1000 grain weight and difference between them were significant (table 3). Table 2 . Analysis of variance (mean squares) for yield and yield components of wheat cultivars under water stress ns: Non-significant, * and **:Significant at 5 and 1% probability levels, respectively.
Plant dry weight: This result showed that, the effect of water stress, cultivar and interaction between them on plant dry weight was significant (table 2). The comparison of the mean values of the plant dry weight for interaction effect of water stress and cultivar showed that Pishtaz cultivar with four period irrigation had the highest plant dry weight and Bahar cultivar non irrigation treatment after anthesis had the lowest plant dry weight (table 3) .
Grain yield: The results showed that, the effect of water stress, cultivar and interaction between them on grain yield were significant (table 2). The comparison of the mean values of the grain yield for interaction effect of water stress and cultivar showed that Pishtaz cultivar with four period irrigation after anthesis had the highest (425g.m2) grain yield and Shiraz cultivar in nonirrigation treatment had the lowest (74g.m2) grain yield and difference between them were significant (table 3).
Harvest index (HI): The effect of water stress, cultivar and interaction between them on harvest index were significant (table 2). The comparison of the mean values of the harvest index for interaction effect of water stress and cultivar showed that Pishtaz cultivar with one period irrigation after anthesis had the highest (47%) harvest index and Shiraz cultivar in non-irrigation treatment had the lowest (13%) harvest index (table 3) .
DISCUSSION
The positive effect of irrigation on increase of plant dry weight and grain yield of common wheat was obtained in the present study. The results of this study showed, the effect of water stress, cultivar and interaction between them on all parameters were significant at 1% level (table  2) . Almost all the varieties had produced good plant height, spike length, grains per spike and 1000 grain weight in control having normal irrigations, while all the parameters were significantly reduced at highest drought. The plant height of Pishtaz cultivar was most 105 Table 3 . Interaction effect of water stress and cultivar on yield and yield components of wheat
Means by the uncommon letter in each column are significantly different (p<0.05).
significantly affected at higher water stress level while Bahar cultivar produced taller plants in response to all stress levels than other cultivars (table 3) . Plant height plays an important role in photosynthesis. Malik & Hassan, (2002) and Khanzada et al., (2001) have earlier reported that shoot length of guar genotypes significantly reduced under water stress. Similarly Inamullah et al., (1999) also observed that plant height in wheat varieties reduced significantly under water stress when it was compared with irrigated.
The Pishtaz cultivar with one period irrigation after anthesis had the highest number of spike per square and Bahar cultivar with one period irrigation after anthesis had the lowest number of spike per square (table 3) . Tompkins et al., (1991) reported the significant suppressive effect of water stress on number of grains per spike and number of spike per square. Khanzada et al., (2001) and Qadir et al., (1999) have earlier reported that water stress throughout vegetative and reproductive development caused a significant reduction in number of grains per spike and number of spike per square in wheat.
Drastic decrease in 1000-grain weight was recorded (table 3) as the drought stress increased but highest reductions were found in non-irrigated treatment followed by I4. The highest 1000-grain weight was recorded in Pishtaz cultivar with two period irrigation after anthesis. These results are in agreement with those of Khan et al., (2005) and Qadir et al., (1999) who observed that 1000-grain weight of wheat was reduced mainly due to increasing water stress. However, the Pishtaz cultivar with four period irrigation had the highest plant dry weight and Bahar cultivar non irrigation treatment after anthesis had the lowest plant dry weight and the Pishtaz cultivar with four period irrigation after anthesis had the highest (425g.m2) grain yield and Shiraz cultivar in non-irrigation treatment had the lowest (74g.m2) grain yield and difference between them were significant (table 3). The findings from Saeidi et al., (2010) when they imposed water deficit at different stages of grain growth separately, showed that significant reduction in grain yield production in these conditions may be result of reducing the production of photoassimilates (source limitation) for grain filling, reducing the sink power in absorbing of photo-assimilates and reducing the grain filling duration. They also reported that probably, the early processes of grain growth (cell division and formation of sink size) are less affected by water deficiency. Therefore, grain weight and grain yield reduction under post-anthesis water deficiency may be more reflects the lack of photo-assimilates supply for grain filling. Ashraf and Mehmood (1990) reported even a short term water deficit stress can cause substantial losses in crop yield that is in agreement with our results.These findings also are in agreement with Emam and Niknejad (2004) , Ehdaie et al. (2006) , Ahmadi et al. (2009) . The harvest index can be expressed as ability of plants to allocate photosynthetic material to produce economic yield. In terms of this trait under control and post-anthesis water deficiency stress, there was significant variation between cultivars. In the present study, the Pishtaz cultivar with one period irrigation after anthesis had the highest harvest index and Shiraz cultivar in non-irrigation treatment had the lowest harvest index (table 3) . Significant reduction in harvest index under postanthesis water deficiency stress showed that water stress. Is largely due to more significant reduction in grain yield production than biomass production (Shafazadeh et al., 2004) . It means that increasing of grain weight is accompanied with increasing harvest index (Koocheki et al., 2006) .
In final our results showed that yield and yield components of common wheat decreased with increasing of water deficit and for increasing in grain yield of wheat complete irrigation are needed. However, Pishtaz cultivar had a highest grain yield and dry matter production. Then we can increase grain yield and production of wheat with cultivation of Pishtaz cultivar and avoid of water stress in Lorestan region.
CONCLUSION
The result of this study suggests that cultivar and irrigation treatments significantly influence the yield and it's components of the wheat. It is concluded that water stress reduced wheat yield and some yield components in all cultivars In our study cultivars Pishtaz under nonwater deficit stress conditions having the highest amount of seed yield and related traits. We can increase grain yield and production of wheat with cultivation of Pishtaz cultivar and avoid of water stress.
